WIRELESS RECEIVING APPARATUS AND METHOD 



FIELD OF THE INVENTION 

The present invention relates to wireless receiving and more particularly to a 
5 wireless receiving apparatus and method with improved characteristics. 

BACKGROUND OF THE INVENTION 

A conventional wireless receiver 1 is shown in FIG. 1 and comprises a 
signal receiving circuit 11, a first MCU (microprocessor control unit) 13, and a 

10 second MCU 15. Each of MCUs 13 and 15 has one end coupled to signal 
receiving circuit 11 and the other end coupled to a computer 16. In operation, 
signal receiving circuit 11 receives signals transmitted from signal transmission 
circuit 171 of wireless keyboard 17 and signal transmission circuit 181 of 
wireless mouse 18 respectively. Such signals are in turn sent to MCUs 13 and 

15 15 for processing. Eventually, the processed signals are sent to computer 16 for 
further processing. 

However, the prior art suffered from a disadvantage. For example, in the 
wireless receiver 1 only first MCU 13 can receive and process signals 
transmitted from wireless keyboard 17 and only second MCU 15 can receive and 
20 process signals transmitted from wireless mouse 18 respectively. Hence, two 
MCUs are required in the wireless receiver 1 so as to receive both signals from 
wireless keyboard 17 and wireless mouse 18. This inevitably makes the wireless 
receiver 1 much complicated, resulting in a reduction of size impossible. Thus 
improvement exists. 

25 

SUMMARY OF THE INVENTION 

It is therefore an object of the present invention to provide a wireless 
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receiving apparatus comprising a single MCU (microprocessor control unit) 
which is capable of both receiving and processing signals having different 
frequencies transmitted from a plurality of peripheral devices simultaneously. By 
utilizing this apparatus, it is possible of synchronously receiving signals so as to 
5 decrease the number of MCUs, simplify the circuitry, and reduce size of the 
wireless receiving apparatus. 

In one aspect of the present invention, when MCU processes signals having 
different frequencies transmitted from a plurality of peripheral devices, a wireless 
receiving method comprises reading a predetermined processing procedure with 

10 respect to the signal from a memory, performing a predetermined process with 
respect to the signal based on the predetermined processing procedure, after at 
least one step of the predetermined processing procedure has been performed 
with respect to the signal storing index of the last finished step in the memory, 
repeating until a set of steps have been performed with respect to the signal, the 

15 MCU continuing to perform steps immediately by following the indices of the 
previous set of steps which are stored in the memory for carrying out a next set 
of steps, and repeating a plurality of sets of steps above until all received signals 
have been processed. 

The above and other objects, features and advantages of the present 

20 invention will become apparent from the following detailed description taken with 
the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a block diagram of a conventional wireless receiver; 
25 FIG. 2 is a block diagram of a preferred embodiment of wireless receiving 

apparatus according to the invention; 

FIG. 3 is a flow chart illustrating a process according to the invention; 
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FIG. 4 is a flow chart illustrating a process applicable to peripheral devices 
having signals transmitted in first frequencies according to the invention; and 

FIG. 5 is a flow chart illustrating a process applicable to peripheral devices 
having signals transmitted in second frequencies according to the invention. 

5 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Referring to FIG. 2, there is shown a wireless receiving apparatus 2 
constructed in accordance with the invention comprising a signal receiving circuit 
21, a MCU (microprocessor control unit) 23, and a memory 25. MCU 23 is 

10 electrically coupled to signal receiving circuit 21 , memory 25, and a computer 22 
respectively. The signal receiving circuit 21 can receive various signals 261 , 271 , 
281, 291, and 301 having different frequencies from a plurality of peripheral 
devices (e.g., wireless keyboard 26, wireless numeric keyboard 27, wireless 
numeric keyboard 28, joystick of first wireless palm video game machine 29, and 

15 joystick of second wireless palm video game machine 30). Then the received 
signals are sent to MCU 23 for processing. Next, the processed signals are sent 
to computer 22. In response, a CPU (central processing unit) of computer 22 can 
perform a processing based on data contained in the signals. The signal 
receiving circuit 21 classifies signals into different types having different 

20 bandwidths based on transmission frequencies of peripheral devices beforehand. 
Hence, signal receiving circuit 21 can receive signals from peripheral devices 
sequentially based on the signal type and the bandwidth. The received signals 
are in turn sent to MCU 23 which is capable of sequentially performing a mode of 
multi-segment multi-task data processing with respect to the signals in 

25 accordance with the invention. Further, after at least one step of the 
predetermined processing procedure has been performed MCU 23 stores 
index of the last finished step in memory 25. Furthermore, after a set of steps 
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have been performed MCU 23 can read the indices of the immediately previous 
set of steps from memory 25. Then, at least one step of the predetermined 
processing procedure is performed following the indices of previous steps. By 
repeating above process, it is possible of storing a processing procedure 
5 beforehand for performing a processing of all signals. 

In the invention signal receiving circuit 21 first sequentially receives various 
signals 261 , 271, 281, 291 , and 301 from a plurality of peripheral devices 26, 27, 
28, 29, and 30. Then the received signals are sent to MCU 23 for identification 
processing. Next, corresponding procedure of the signals stored in memory 25 is 

10 read out beforehand by MCU so as to perform a predetermined processing 
procedure with respect to the signals. After at least one step of the 
predetermined processing procedure has been performed, store index of the 
last finished step in memory 25. Further, after a set of steps have been 
performed MCU 23 can read the indices of the immediately previous set of steps 

15 from memory 25. Then, at least one step of the predetermined processing 
procedure is performed following the indices of previous steps. By repeating 
above process for sequentially processing the signals in a mode of multi- 
segment multi-task data processing until all signals have been processed. 
Finally, all processed signals are sent to computer 22. 

20 Referring to FIG. 3, there is shown a flow chart illustrating a process 

according to the invention. First of all, signal receiving circuit 21 sequentially 
receives various signals from peripheral devices 26, 27, 28, 29, and 30. Then 
the received signals are processed for identification. Next, the following steps 
are performed with respect to the signals: 

25 In step 301 , first read a predetermined processing procedure with respect to 

first signal from memory 25. 

In step 302, perform a predetermined process with respect to first signal 
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based on the predetermined processing procedure. 

In step 303, after at least one step of the predetermined processing 
procedure has been performed with respect to first signal stores index of the 
last finished step in memory 25. 
5 In step 304, first read a predetermined processing procedure with respect to 

second signal from memory 25. 

In step 305, perform a predetermined process with respect to second signal 
based on the predetermined processing procedure. 

In step 306, after at least one step of the predetermined processing 
10 procedure has been performed with respect to second signal stores index of 
the last finished step in memory 25. 

In step 307, after a set of steps (i.e., steps 301 to 306) have been performed, 
MCU continues to perform unfinished steps with respect to the signals based on 
stored indices in memory for performing a next set of steps immediately later. 
15 Above process is repeated performed. Further, a determination is made whether 
all processes have been performed about signals based on the predetermined 
processing procedure with respect to the signals. If yes, process goes to step 
308. Otherwise, process loops back to step 301. 

In step 308, send all processed signals to computer 22. Thus, computer 22 
20 can perform a processing based on data contained in the signals. 

With this, it is possible of synchronously processing signals transmitted from 
the plurality of peripheral devices so as to decrease the number of required 
MCUs. 

Frequencies of signals transmitted from peripheral devices 26, 27, 28, 29, 
25 and 30 are set as either first frequency of 27MHz or second frequency of 
27.12MHz in which wireless keyboard 26, wireless numeric keyboard 27, and 
joystick of first wireless palm video game machine 29 use first frequency of 
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27MHz and wireless numeric keyboard 28 and joystick of second wireless palm 
video game machine 30 use second frequency of 27.12MHz. Also, signal 
receiving circuit 21 is set to receive first and second frequencies. 

Referring to FIG. 4, there is shown a flow chart illustrating a process 
according to a first embodiment of the invention. After MCU 23 has finished an 
identification a process is performed with respect to signal having first frequency 
transmitted from signal receiving circuit 21 in a mode of multi-segment multi-task 
data processing. The steps of the process are as follows: 

In step 401, after signal having first frequency transmitted from signal 
receiving circuit 21 has been received, read a signal conversion table stored in 
memory 25. 

In step 402, a determination is made whether a type of the received signal 
has a corresponding type of signal in conversion table. If yes, process goes to 
step 403. Otherwise, process loops back to step 401 . 

In step 403, a determination is made whether a length of the signal is 
correct based on data of the corresponding signal recorded in conversion table. 
If yes, process goes to step 404. Otherwise, process loops back to step 401. 

In step 404, decode the signal based on a corresponding decoding 
procedure recorded in conversion table. 

In step 405, sequentially read components of the decoded signal. 

In step 406, a determination is made whether the decoded signal is either 
instruction or data. If it is instruction, process goes to step 407. Otherwise, 
process goes to step 408. 

In step 407, perform a processing with respect to the instruction. The 
process goes to step 412. 

In step 408, a determination is made whether data is transmitted from a 
wireless keyboard. If yes, process goes to step 411. Otherwise, process goes to 



step 409. 

In step 409, a determination is made whether data is transmitted from a 
wireless numeric keyboard. If yes, process goes to step 411 . Otherwise, process 
goes to step 410. 

In step 410, a determination is made whether data is transmitted from a 
joystick of first wireless palm video game machine. If yes, perform a processing 
on the signal for converting it into a signal corresponding to joystick of first 
wireless palm video game machine prior to going to step 412. If not, process 
goes to step 412. 

In step 411, perform a processing on data transmitted from wireless 
keyboard. 

In step 412, send the processed signal to computer so that CPU of 
computer can perform a processing based on data contained in the signals. 
Process loops back to step 401 for repeating the steps. 

Referring to FIG. 5, there is shown a flow chart illustrating a process 
according to a second embodiment of the invention. MCU 23 performs a process 
with respect to signal having second frequency transmitted from signal receiving 
circuit 21 in a mode of multi-segment multi-task data processing. Steps of the 
process are as follows: 

In step 501, after signal having first frequency transmitted from signal 
receiving circuit 21 has been received, read a signal conversion table stored in 
memory 25. 

In step 502, a determination is made whether a type of the received signal 
has a corresponding type of signal in conversion table. If yes, process goes to 
step 503. Otherwise, process loops back to step 501 . 

In step 503, a determination is made whether a length of the signal is 
correct based on data of the corresponding signal recorded in conversion table. 



If yes, process goes to step 504. Otherwise, process loops back to step 501. 

In step 504, decode the signal based on a corresponding decoding 
procedure recorded in conversion table. 

In step 505, sequentially read components of the decoded signal. 
5 In step 506, a determination is made whether the decoded signal is either 

instruction or data. If it is instruction, process goes to step 507. Otherwise, 
process goes to step 508. 

In step 507, perform a processing with respect to the instruction. The 
process goes to step 510. 
10 In step 508, a determination is made whether data is transmitted from a 

wireless mouse. If yes, perform a processing on data transmitted from wireless 
mouse. Otherwise, process goes to step 509. 

In step 509, a determination is made whether data is transmitted from a 
joystick of second wireless palm video game machine. If yes, perform a 
15 processing on the signal for converting it into a signal corresponding to joystick 
of second wireless palm video game machine prior to going to step 510. If not, 
process goes to step 501. 

In step 510, send the processed signal to computer so that CPU of 
computer can perform a processing based on data contained in the signals. 
20 Process loops back to step 501 for repeating the steps. 

In brief, the wireless receiving apparatus of the present invention comprises 
a single MCU which is capable of both receiving and processing signals having 
different frequencies transmitted from a plurality of peripheral devices 
simultaneously. By utilizing this apparatus, it is possible of decreasing the 
25 number of MCUs, simplifying the circuitry, and reducing size of the wireless 
receiving apparatus. 

Referring to FIG. 2 again, there is shown another embodiment of the 
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invention. The signal receiving circuit 21 receives signal from a plurality of 
peripheral devices by polling. That is, sequentially transmit signal about query of 
identification to each peripheral device. In response, each peripheral device 
sends back an identification to signal receiving circuit 21 for identification. This 
5 can effect a successful connection between signal receiving circuit 21 and each 
peripheral device. Hence, signal receiving circuit 21 can sequentially receive 
signal transmitted from each peripheral device prior to sending to MCU 23 for 
further processing. 

Referring to FIG. 2 again, there is shown still another embodiment of the 
10 invention wherein memory 25 is provided in MCU 23. 

While the invention has been described by means of specific embodiments, 
numerous modifications and variations could be made thereto by those skilled in 
the art without departing from the scope and spirit of the invention set forth in the 
claims. 
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